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(57) A split face 48 1 of an exhaust passage-defining 
member 48 is coupled to a split face 41 2 provided at a 
rear portion of an oil case 41 interposed between an en- 
gine block 11 and an extension case 42. A main exhaust 
gas expansion chamber e 3 and a subsidiary exhaust 
gas expansion chamber e 7 are defined between the ex- 
haust passage-defining member 48 and the oil case 41 , 
so that an exhaust gas supplied from a first exhaust pas- 
sage e 1 in the oil case 41 is discharged into a second 
exhaust passage e 5 in the oil case 41 via the main ex- 
haust gas expansion chamber e 3 . A portion of the ex- 
haust gas in the main exhaust gas expansion chamber 
e 3 is passed through a communication bore e 6 and the 
subsidiary exhaust gas expansion chamber e 7 and dis- 
charged from an exhaust outlet e 8 into the air. Thus, the 
exhaust gas expansion chambers e 3 and e 7 can be ex- 
posed for the maintenance only by separating the ex- 
haust passage-defining member 48 from the oil case 41 
without disassembling of the oil case 41, leading to a 
remarkable enhancement in maintenance property. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an exhaust 
passage structure in an outboard engine system in 
which at least a portion of an exhaust passage is inte- 
grally defined in a case member having a drive shaft ac- 
commodated therein for transmitting a driving force from 
an engine to a propeller, and to an exhaust passage 
structure in an outboard engine system in which a cat- 
alytic converter for purifying an exhaust gas discharged 
from the engine is mounted in the exhaust passage for 
guiding the exhaust gas. 

BACKGROUND ART 

[0002] In general, an outboard engine system in- 
cludes an engine room in which an engine is accommo- 
dated, and a case member extending downwards from 
the engine room to accommodate a drive shaft driven 
by the engine, so that an exhaust gas discharged from 
the engine is guided downwards within the case mem- 
ber and discharged into water in order to enhance the 
silencing effect. During idling operation of the engine, a 
portion of the exhaust gas is diverted and discharged 
into the air, thereby providing a reduction in back pres- 
sure. 

[0003] There is such a conventionally known out- 
board engine system described in Japanese Patent Ap- 
plication Laid-open No.8-1 00625, in which an exhaust 
passage having a silencing effect is formed by an ex- 
haust gas expansion chamber having an outlet and an 
inlet. 

[0004] It should be noted here that if the exhaust gas 
expansion chamber is integrally formed in the case 
member in the outboard engine system, the following 
problem is encountered: It is necessary to change the 
design of the entire case member orto replace the entire 
case member, which is a large-sized part, in order to 
regulate the silencing effect, resulting in a remarkable 
increase in cost. 

[0005] The case member in the outboard engine sys- 
tem is generally comprised of a cylindrical extension 
case, a mount case coupled to an upper end of the ex- 
tension case to support an engine block, and a gear 
case coupled to a lower end of the extension case. If the 
exhaust gas expansion chamber is integrally formed in 
the case member, it is necessary to disassemble the 
case member for the purpose of carrying out the main- 
tenance of the exhaust gas expansion chamber. How- 
ever, the following problem is encountered: The cases 
forming the case member are large-sized parts each 
having a large weight and moreover, are supported on 
a mounting bracket for supporting the outboard engine 
system on a hull through an elastic mount device. For 
this reason, to separate the cases, an extremely trou- 
blesome operation is required, resulting in a reduction 



in maintenance property. 

[0006] Particularly, if the outboard engine system in- 
cludes a 4-cycle engine, and an oil pan is provided within 
the case member, the following problem arises: The oil 
5 pan and the exhaust gas expansion chamber interfere 
with each other and thus, it is difficult to sufficiently en- 
sure volumes of the oil pan and the exhaust gas expan- 
sion chamber. 

[0007] An outboard engine system is known from Jap- 

10 anese Patent Application Laid-open No.8-312365, 
which includes a catalytic converter mounted in an ex- 
haust passage provided in a case member for purifying 
an exhaust gas. In this outboard engine system, the cat- 
alytic converter includes an upstream introducing ex- 

15 haust pipe and a downstream d ischarging exhaust pipe , 
and a mounting flan ge at an upper end of the introducing 
exhaust pipe is fixed by bolting within the case member. 
[0008] It should be noted here that in the outboard en- 
gine system described in Japanese Patent Application 

20 Laid-open No.8-31 2365, the case member is comprised 
of a cylindrical extension case, a mount case coupled 
to an upper end of the extension case to support an en- 
gine block, and a gear case coupled to a lower end of 
the extension case. The catalytic converter is accom- 

25 modated within the extension case and hence, to sub- 
ject the catalytic converter to the maintenance, it is nec- 
essary to separate the mount case from the extension 
case. However, the following problem is encountered: 
The mount case and the extension case are large-sized 

30 parts each having a large weight and moreover, they are 
supported on the mounting bracket for supporting the 
outboard engine system on a hull through an elastic 
mount device. For this reason, an extremely trouble- 
some operation is required to separate the mount case 

35 and the extension case from each other, resulting in a 
reduction in maintenance property. 

DISCLOSURE OF THE INVENTION 

40 [0009] The present invention has been accomplished 
with the above circumstances in view, and it is a first 
object of the present invention to enhance the exhaust 
silencing effect, while ensuring the maintenance prop- 
erty of the exhaust passage in the outboard engine sys- 

45 tern. 

[0010] It is also a second object of the present inven- 
tion to enhance the maintenance property of the cata- 
lytic converter mounted in the exhaust passage in the 
outboard engine system. 

so [0011] To achieve the first object, according to the 
present invention, there is proposed an exhaust pas- 
sage structure in an outboard engine system, in which 
at least a portion of an exhaust passage is integrally 
formed in a case member having a drive shaft accom- 

55 modated therein for transmitting a driving force from an 
engine to a propeller, characterized in that openings of 
the exhaust passage are defined in a sidewall of the 
case member, and an exhaust passage forming an ex- 
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haust silencing portion is defined between the case 
member and a lid detachably coupled to cover the open- 
ings. 

[0012] With the above arrangement, the exhaust pas- 
sage forming the exhaust silencing portion is defined be- 5 
tween the case member and the lid detachably coupled 
to cover the opening in the sidewall of the case member. 
Therefore, the degree of freedom for designing the ex- 
haust silencing portion can be increased to enhance the 
exhaust silencing effect, as compared with a case where 10 
the exhaust silencing portion is formed within the case 
member Moreover, the exhaust passage can be ex- 
posed for maintenance only by separating the lid from 
the case member without disassembling of the case 
member, leading to a remarkable enhancement in main- 1 $ 
tenance property. 

[0013] To achieve the first object, in addition to the 
above arrangement, there Is proposed an exhaust pas- 
sage structure in an outboard engine system, wherein 
an oil pan for storing a lubricating oil for the engine is 
integrally formed within the case member. 
[0014] With the above arrangement, even when the 
oil pan for storing the lubricating oil for the engine is in- 
tegrally formed within the case member, the mainte- 
nance of the exhaust passage can be carried out only 
by separating the lid from the case member, without be- 
ing hindered by the oil pan. Moreover, it is possible to 
avoid the interference of the oil pan and the exhaust si- 
lencing portion with each other to sufficiently ensu re vol- 
umes of the oil pan and the exhaust silencing portion. 
[001 5] To achieve the second object, according to the 
present invention, there is proposed an exhaust pas- 
sage structure in an outboard engine system in which a 
catalytic converter for purifying an exhaust gas dis- 
charged from an engine is mounted in an exhaust pas- 
sage for guiding the exhaust gas, characterized in that 
at least a portion of the exhaust passage is integrally 
formed in a case member having a drive shaft accom- 
modated therein for transmitting a driving force from the 
engine to a propeller; a connection into which the ex- 
haust passage opens is formed in a sidewall of the case 
member; and the catalytic converter is disposed in a 
space surrounded by the case member and a lid detach- 
ably coupled to the connection to permitthe exhaust gas 
to flow. 

[001 6] With the above arrangement, the catalytic con- 
verter is disposed in the space surrounded by the case 
member and the lid detachably coupled to the connec- 
tion in the sidewall of the case member. Therefore, the 
catalytic converter can be exposed for the maintenance 
only by separating the lid from the case member without 
disassembling of the case member, leading to a remark- 
able enhancement in maintenance property. 
[0017] To achieve the second object, in addition to the 
above arrangement, there is proposed an exhaust pas- 
sage structure in an outboard engine system, wherein 
the catalytic converter is supported on the lid. 
[0018] With the above arrangement, the catalytic con- 



verter is supported on the lid. Therefore, the handieabil- 
ity and assemblability of the catalytic converter can be 
enhanced by previously assembling the catalytic con- 
verter to the lid to form a subassembly, but also the cat- 
alytic con verter can be separated from the case member 
together with the lid, leading to a further enhancement 
in maintenance property. 

[0019] To achieve the second object : in addition to the 
above arrangement, there is proposed an exhaust pas- 
sage structure in an outboard engine system, wherein 
the catalytic converter is supported on the case mem- 
ber. 

[0020] With the above arrangement, the catalytic con- 
verter is supported on the case member. Therefore, 
even if the lid is separated from the case member, the 
exhaust passage leading to the catalytic converter is not 
cut off and hence, the seal structure forthe exhaust pas- 
sage can be simplified. 

[0021] To achieve the second object, according to the 
present invention, there is proposed an exhaust pas- 
sage structure in an outboard engine system in which a 
catalytic converter for purifying an exhaust gas dis- 
charged from a 4-cycle engine is mounted in an exhaust 
passage for guiding the exhaust gas, characterized in 
that at least a portion of the exhaust passage and an oil 
pan for restoring a lubricating oil for the engine are in- 
tegrally formed in a case member having a drive shaft 
accommodated therein for transmitting a driving force 
from the engine to a propeller; a connection into which 
the exhaust passage opens is formed in a sidewall of 
the case member; and the catalytic converter is dis- 
posed in a space surrounded by the case member and 
a lid detachably coupled to the connection to permit the 
exhaust gas to flow. 

[0022] With the above arrangement, the catalytic con- 
verter is disposed in the space surrounded by the case 
member and the lid detachably coupled to the connec- 
tion on the sidewall of the case member. Therefore, the 
catalytic converter can be exposed for the maintenance 
only by separating the lid from the case member without 
disassembling of the case member, leading to a remark- 
able enhancement in maintenance property. Particular- 
ly, even when the oil pan for storing the lubricating oil 
for the engine is integrally formed in the case member, 
the maintenance property of the catalytic converter can- 
not be impeded by the oil pan. 

[0023] An oil case 41 in embodiments corresponds to 
the case member of the present invention; an exhaust 
passage-defining member 48 in the embodiments cor- 
responds to the lid of the present invention; and com- 
munication bores e 2 and e 4 in the embodiment corre- 
sponds to the openings of the present invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0024] 

Figs.1 to 7 show a first embodiment of the present 
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invention, wherein 

Fig.1 is a side view of the entire arrangement of an 
outboard engine system; 

Fig.2 is an enlarged sectional view of an essential 
portion shown in Fig.1 ; 

Fig.3 is a sectional view taken along a line 3-3 in 
Fig.2; 

Fig.4 is an enlarged view taken along a line 4-4 in 
Fig.1 ; 

Fig.5 is an enlarged view of the essential portion 
shown in Fig.2; 

Fig.6 is a view taken along a line 6-6 in Fig.5; and 
Fig.7 is a view taken along a line 7-7 in Fig.5. 
Figs.8 to 10 show a second embodiment, wherein 
Fig.8 is a view similar to Fig.5, but showing the sec- 
ond embodiment; 

Fig.9 is a view taken along a line 9-9 in Fig.8; and 
Fig.1 0 is a view taken along a line 1 0-1 0 in Fig.8. 
Figs. 11 to 15 show a third embodiment of the 
present invention, wherein 

Fig.1 1 is a view similar to Fig.5, but showing the 
third embodiment; 

Fig.1 2 is a view taken in a line 12-12 in Fig.11 ; 
Fig.1 3 is a view taken along a line 13-13 in Fig. 11; 
Fig.1 4 is a side view of a catalytic converter; and 
Fig.1 5 is view taken in the direction of an arrow 15 
in Fig. 14. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0025] A first embodiment of the present invention will 
now be described with reference to Figs.1 to 7. 
[0026] As shown in Figs.1 to 3, a 2-cylinder and 4-cy- 
cle engine E mounted at an upper portion of an outboard 
engine system O includes an engine block 1 2 integrally 
provided with a crankcase 11 and two upper and lower 
cylinder bores 11 2 , 1 1 2 , a cylinder head 12 coupled to 
the engine block 1 1 f and a head cover 13 coupled to the 
cylinder head 12. Two pistons 14, 14 slidably received 
in the two cylinder bores 11 2 , 11 2 defined in the engine 
block 11 are connected through connecting rods 16, 16 
to a crankshaft 15 supported in the engine block 11 . 
[0027] A generator 17 and a recoil starter 18 are 
mounted coaxially on an end of the crankshaft 15 pro- 
truding upwards from the engine block 11. A camshaft 
20 is supported in a valve-operating chamber 1 9 defined 
between the cylinder head 12 and the head cover 13, 
and a cam pulley 21 mounted at an upper end of the 
camshaft 20 and a crank pulley 22 mounted at an upper 
portion of the crankshaft 15 are connected to each other 
by a timing belt 23. An intake valve 26 and an exhaust 
valve 27 for opening and closing an intake port 24 and 
an exhaust port 25 defined in the cylinder head 12 re- 
spectively are connected to the camshaft 20 through an 
intake rocker arm 28 and an exhaust rocker arm 29, re- 
spectively. An intake silencer 30, a choke valve 31 and 
a variable Venturi-type carburetor 32 disposed on a right 
side of the engine E are connected to the intake port 24. 



[0028] An axis of the crankshaft 15 is disposed verti- 
cally, and axes of the cylinder bores 11 2 , 11 2 are dis- 
posed longitudinally, so that a portion of each cylinder 
bore 11 2 on the side of the crankcase 11 1 faces forwards 
5 and a portion of each cylinder bore 11 2 on the side of 
the cylinder heads 12 faces rearwards. The crank phas- 
es of the two pistons 14, 14 are the same as each other, 
and the ignition timings provided by the pistons 14, 14 
are deviated from each other by 360°. Counterweights 
15 1 having a balance rate of 100 % for opposing the 
reciprocal movement mass of the pistons 14, 14 are 
mounted on the crankshaft 15. 

[0029] An upper surface of an oil case 41 is coupled 
to a lower surface of the engine E having the above- 
described structure, and an upper surface of an exten- 
sion case 42 is coupled to a lower surface of the oil case 
41 . An upper surface of a gear case 43 is coupled to a 
lower surface of the extension case 42. An outer periph- 
ery of the oil case 41 and an outer periphery of a lower 
half of the engine E are covered with an undercover 44 
coupled to an upper end of the extension case 42, and 
an upper half of the engine E is covered with an engine 
cover 45 coupled to an upper end of the undercover 44. 
[0030] As can be seen from Fig.2, the oil case 41 is 
integrally provided with an oil pan 41 1( and a suction 
pipe 47 provided with an oil strainer 46 is accommodat- 
ed in the oil pan 41.,. An exhaust passage-defining 
member 48 is coupled to a rear surface of the engine 
case 41 , and an exhaust gas expansion chamber 49 is 
defined in the extension case 42 through a partition wall 
42,. 

[0031] A drive shaft 50 connected to a lower end of 
the crankshaft 1 5 is passed through the oil case 41 , ex- 
tends downwards within a drive shaft chamber 51 de- 
fined in the extension case 42, and is connected through 
a forward/backward changeover mechanism 54 to a 
front end of a propeller shaft 53 which is provided at its 
rearend with a propeller 52 and supported longitudinally 
on the gear case 43. 

[0032] A mounting bracket 55 for detachably mount- 
ing the outboard engine system O to a hull S includes 
an inverted J-shaped mounting bracket body 56 and a 
set screw 57 threadedly engaged with the mounting 
bracket body 56. A swinging arm 59 is pivotally support- 
ed at its front end on the mounting bracket body 56 
through a pivot pin 58, and a pipe-shaped swivel case 
60 is integrally coupled to a rear end of the swinging arm 
59. A large number of pinholes 56 1 are provided in the 
mounting bracket body 56, so that the tilting angle of the 
outboard engine system O about the pivot pin 58 can 
be regulated by inserting a pin 61 through a pinhole 
made in a locking plate 60 1 fixed to the swivel case 60 
and any one of the pinholes 56 1 in the mounting bracket 
body 56. 

[0033] A swivel shaft 62 relatively rotatably fitted in 
the swivel case 60 includes a mount frame 63 and a 
mount block 64 at its upper and lower ends, respectively. 
The upper mount frame 63 is resiliency con nected to the 
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oil case 41 through a pair of left and right upper mounts 

65, 65, and the lower mount block 64 is resiliently con- 
nected to the extension case 42 through a lower mount 

66. A steering handlebar 67 is fixed to a front end of the 

oil case 41 , so that the oil case 41 can be swung laterally 5 
about the swivel shaft 62 to steer the outboard engine 
system 0 by grasping the steering handlebar 67 to op- 
erate it laterally. 

[0034] As can be seen from Figs. 2 and 4, cooling wa- 
ter pumped by a cooling water pump (not shown) is sup- 
plied cooling-water passages w 1 and w 2 defined in a 
mating surfaces of the engine block 11 and the oil case 
41, and is bifurcated therefrom and supplied to the en- 
gine block 11 and the cylinder head 12 (see an arrow b 
in Fig.4). The cooling water, which has cooled the en- 
gine block 11 and the cylinder head 12, is supplied to a 
cooling-water passage w 3 defined in a lower surface of 
the engine block 11 (see an arrow c in Fig.4), and is 
passed therefrom through a cooling-water passage w 4 
defined in the oil case 41 and is discharged into the ex- 
tension case 42. 

[0035] As can be seen from Figs.5 to 7, the exhaust 
passage-defining member 48 is coupled to the oil case 
41 by six bolts 71 in a state in which a split face 48 t 
formed in a front surface of the exhaust passage-defin- 
ing member 48 is in abutment against a split face 41 2 
formed on the rear surface of the oil case 41 . An exhaust 
gas discharged from the exhaust port 25 in the engine 
E flows through a main exhaust passage 11 3 defined in 
the engine block 11 into a first main exhaust passage e 1 
defined in the oil case 41 (see an arrow a in Fig.4) and 
then flows therefrom through a communication bore e 2 
into a main exhaust gas expansion chamber e 3 defined 
between the exhaust passage-defining member 48 and 
the oil case 41 . The exhaust gas in the main exhaust 
gas expansion chamber e 3 flows through a commu nica- 
tion bore e 4 into a second main exhaust passage e 5 de- 
fined in the oil case 41 ; flows therefrom via the exhaust 
gas expansion chamber 49 defined in the extension 
case 42, the inside of the gear case 43 and a hollow 
around a propeller shaft 53 (which will be described 
hereinafter), and is discharged into the outside water. 
On the other hand, a portion of the exhaust gas in the 
main exhaust gas expansion chamber e 3 in the exhaust 
passage-defining member 48 flows through a commu- 
nication bore e 6 into a subsidiary exhaust gas expansion 
chamber e 7 defined between the exhaust passage-de- 
fining member 48 and the oil case 41 , and is discharged 
therefrom through an exhaust gas outlet e 8 into the air. 
A drainage bore e 9 is defined in a lower end of the sub- 
sidiary exhaust gas expansion chamber e 7 for discharg- 
ing water accumulated in the subsidiary exhaust gas ex- 
pansion chamber e 7 into the second main exhaust pas- 
sage e 5 in the oil case 41 . The main exhaust gas expan- 
sion chamber e 3 and the subsidiary exhaust gas expan- 
sion chamber e 7 communicate with each other through 
a pressure relief bore e 10 . 

[0036] The main exhaust gas expansion chamber e 3 



and the subsidiary exhaust gas expansion chamber e 7 
are defined between the oil case 41 and the exhaust 
passage-defining member 48 coupled to a sidewall of 
the oil case 41 , as described above and hence, the de- 
gree of freedom for designing the exhaust gas expan- 
sion chambers can be increased to enhance the ex- 
haust silencing effect, as compared with a case where 
exhaust gas expansion chambers are defined in the nar- 
row oil case 41 . Moreover, the main exhaust gas expan- 
sion chamber e 3 and the subsidiary exhaust gas expan- 
sion chamber e 7 can be exposed for the maintenance 
only by separating the exhaust passage-defining mem- 
ber 48 from the oil case 41 without separation of the oil 
case 41 from the engine block 1 1 and the extension case 
42, leading to a remarkably enhanced maintenance 
property. Further, the main exhaust gas expansion 
chamber e 3 and the subsidiary exhaust gas expansion 
chamber e 7 cannot interfere with the oil pan 41 1 mount- 
ed within the oil case 41 and hence, it is possible to rec- 
oncile the ensuring of a volume of the oil pan 41 ^ and 
the ensuring of volumes of the main exhaust gas expan- 
sion chamber e 3 and the subsidiary exhaust gas expan- 
sion chamber e 7 . 

[0037] Next, a second embodiment of the present in- 
vention will now be described with reference to Figs.8 
to 10. 

[0038] The second embodiment is different in an ex- 
haust passage structure from the first embodiment. An 
exhaust gas discharged from the exhaust port 25 flows 
through a main exhaust passage 11 3 defined in the en- 
gine block 11 into a first main exhaust gas passage e 1 
defined in the oil case 41 , and flows therefrom through 
a communication bore e 2 into a main exhaust gas ex- 
pansion chamber e 3 defined between the exhaust pas- 
sage-defining member 48 and the oil case 41 . The ex- 
haust gas in the main exhaust gas expansion chamber 
e 3 flows through a communication bore e 4 into a second 
main exhaust passage e 5 defined in the oil case 41 and 
is discharged therefrom into the exhaust gas expansion 
chamber 49 in the extension case 42. 
[0039] A subsidiary exhaust passage e n is defined in 
parallel on the left of the second main exhaust passage 
e 5 to extend upwards from the exhaust gas expansion 
chamber 49 in the extension case 42. The subsidiary 
exhaust passage e^ communicates with a first subsid- 
iary exhaust gas expansion chamber e 13 defined be- 
tween the exhaust passage-defining member 48 and 
the oil case 41 through a communication bore e 12 . The 
first subsidiary exhaust gas expansion chamber e 13 
communicates with a second subsidiary exhaust gas 
expansion chamber e 15 defined between the oil case 41 
and the exhaust passage-defining member 48 via a nar- 
row portion e 14 defined between the oil case 41 and the 
exhaust passage-defining member 48 and having a 
throttling effect. The second subsidiary exhaust gas ex- 
pansion chamber e 15 communicates with an exhaust 
outlet e 8 provided in the rear surface of the exhaust pas- 
sage-defining member 48. A lower end of the second 
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subsidiary exhaust gas expansion chamber e 15 commu- 
nicates with the second main exhaust passage e 5 
through a drainage bore e 9 , and the main exhaust gas 
expansion chamber e 3 and the first subsidiary exhaust 
gas expansion chamber e 13 communicate with each 5 
other through a negative-pressure relief bore e 10 de- 
fined in the exhaust passage-defining member 48. 
[0040] Even according to the second embodiment, 
functions and effects similar to those in the first embod- 
iment can be achieved. Particularly, the exhaust silenc- 
ing effect can be further enhanced, because the first 
subsidiary exhaust gas expansion chamber e 13 and the 
second subsidiary exhaust gas expansion chamber e 15 
are provided within the exhaust passage-defining mem- 
ber 48 with the narrow portion e 14 having the throttling 
effect interposed therebetween. 
[0041] A third embodiment of the present invention 
will now be described with reference to Figs. 11 to 15. 
[0042] As can be seen from Figs. 11 to 13, an exhaust 
passage-defining member 48 is coupled to an oil case 
41 by six bolts 71 in a state in which a split face 48! 
formed on a front surface of the exhaust passage-defin- 
ing member 48 is in abutment against a split face 41 2 
formed on a rear su rface of the oil case 41 . A cylindrical 
catalytic converter-supporting portion 48 2 with upper 
and lower surfaces opened is formed within the exhaust 
passage-defining member 48, and a catalytic converter 
72 is supported in the catalytic converter-supporting 
portion 48 2 . 

[0043] As can be seen from Figs.14 and 15, the cat- 
alytic converter 72 includes a catalyst carrier 73 formed 
into a columnar shape and having a honeycomb section, 
a cylindrical case 74 having the catalyst carrier 73 ac- 
commodated therein, and a flange 75 which closes an 
upper surface of the cylindrical case 74. The catalytic 
converter 72 is fixed by fitting the cylindrical case 74 into 
the catalytic converter-supporting portion 48 2 of the ex- 
haust passage-defining member 48 from above and fas- 
tening two bolts 76, 76 passed through the flange 75 to 
the catalytic converter-supporting portion 48 2 . An ex- 
haust gas inlet 74 1 is defined in one side of an upper 
portion of the cylindrical case 74, and an exhaust gas 
outlet 74 2 is defined in a lower surface of the cylindrical 
case 74. 

[0044] An exhaust gas discharged from the exhaust 
port 25 in the engine E flows through a main exhaust 
passage 11 3 defined in the engine block 11 into a first 
main exhaust passage f 1 defined in the oil case 41 , and 
flows therefrom through a communication bore f 2 de- 
fined in the oil case 41 , a second main exhaust passage 
f 3 defined in the exhaust passage-defining member 48 
and the exhaust gas inlet 74., in the cylindrical case 74 
of the catalytic converter 72 into a space f 4 above the 
catalyst carrier 73. The exhaust gas passed from the 
space f 4 downwards through the catalyst carrier 73 and 
thus purified flows through the exhaust gas outlet 74 2 in 
the cylindrical case 74, an opening in a lower surface of 
the catalytic converter-supporting portion 48 2 into a 



main exhaust gas expansion chamber f 5 defined be- 
tween the oil case 41 and the exhaust passage-defining 
member 48, and further flows from an upper portion of 
the main exhaust gas expansion chamber f 5 through a 
communication bore f 6 defined in the oil case 41 and a 
third main exhaust passage f 7 defined in the oil case 41 , 
and is discharged into the exhaust gas expansion cham- 
ber 49 in the extension case 42. 
[0045] A subsidiary exhaust passage f 8 is defined in 
parallel on the left of the third main exhaust passage f 7 
to extend upwards from the exhaust gas expansion 
chamber 49 in the extension case 42. The exhaust gas 
flowing upwards in the subsidiary exhaust passage f 8 
flows through a communication bore f 9 defined in the oil 
case 41 , a first subsidiary exhaust gas expansion cham- 
ber f 10 defined between the oil case 41 and the exhaust 
passage-defining member 48, a narrow portion f ni hav- 
ing a throttling effect and a second subsidiary exhaust 
gas expansion chamber f 12 , and is discharged into the 
air through an exhaust outlet f 1 3 provided in the rear sur- 
face of the exhaust passage-defining member 48. A low- 
er end of the main exhaust gas expansion chamber f 5 
communicates with the third main exhaust passage f 7 
through a drainage bore f 14 , and the main exhaust gas 
expansion chamber f 5 and the first subsidiary exhaust 
gas expansion chamber f 10 communicate with each oth- 
er through a negative-pressure relief bore f 15 defined in 
the exhaust passage-defining member 48. 
[0046] To carry out the maintenance of the catalytic 
converter 72, first, the undercover 44 is removed, and 
the exhaust passage-defining member 48 fixed by the 
six bolts 71 to the rear surface of the oil case 41 is sep- 
arated. Then, the catalytic converter 72 fixed by the two 
bolts 76, 76 is separated from the exhaust passage-de- 
fining member 48, whereby the maintenance of the cat- 
alytic converter 72 can be carried out. 
[0047] The catalytic converter 72 is disposed in the 
space surrounded by the oil case 41 and the exhaust 
passage-defining member 48 detachably mounted to 
the rear surface of the oil case 41 , as described above, 
and hence, the catalytic converter 72 can be exposed 
only by removing the exhaust passage-defining mem- 
ber 48 from the oil case 41 . Therefore, the catalytic con- 
verter 72 can be subjected simply to the maintenance 
without conduction of a troublesome operation for sep- 
arating the engine block 11 and the extension case 42 
from the oil case 41 . If the catalytic converter 72 is 
mounted within the oil case 41 , it is difficult to ensure a 
space for the maintenance of the catalytic converter 72, 
because the oil pan 4^ is a hindrance. In the present 
embodiment, however, the catalytic converter 72 can be 
exposed and subjected to the efficient maintenance so 
as not to be hindered by the oil pan 41 v 
[0048] Further, the catalytic converter 72 is supported 
on the exhaust passage-defining member 48 and 
hence, a subassembly can be constructed by the cata- 
lytic converter 72 and the exhaust passage-defining 
member 48. As a result, the catalytic converter 72 can 
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be separated together with the exhaust passage-sup- 
porting member 48 from the inner case 41, leading to 
not only a further enhancement in maintenance property 
but also an enhancement in handleability and assem- 
blability of the catalytic converter 72. 
[0049] Although the embodiments of the present in- 
vention have been described in detail, it will be under- 
stood that various modifications in design may be made 
without departing from the subject matter of the inven- 
tion defined in claims. 

(0050] For example, the catalytic converter 72 dis- 
posed in the space surrounded by the oil case 41 and 
mo exhaust passage-defining member 48 is supported 
or the exhaust passage-defining member 48 in the third 
cnDodiment. but it can be supported on the oil case 41 . 
Wnn sucn arrangement, even if the exhaust passage- 
ocfinng member 48 is separated from the oil case 41 , 
lho exhaust passage leading to the catalytic converter 
72 is not cut off and hence, the seal structure for the 
cih«uM passage can be simplified. 

INDUSTRIAL APPLICABILITY 

[0051] As described above, the exhaust passage 
structuro in the outboard engine system according to the 
prosoni invention is preferably applicable to an outboard 
orgme system in which at least a portion of an exhaust 
passage is integrally defined in a case member 41 hav- 
ing a dnve shaft 50 accommodated therein for transmit- 
ting a dnving force from an engine E to a propeller 52, 
and lo an outboard engine system in which a catalytic 
converter 72 for purifying an exhaust gas discharged 
from an engine E is mounted in an exhaust passage for 
guiding the exhaust gas. 



Claims 

1 . (amended) An exhaust passage structure in an out- 
board engine system, in which at least a portion of 
an exhaust passage is integrally formed in a case 
member (41) having a drive shaft (50) accommo- 
dated therein for transmitting a driving force from 
an engine (E) to a propeller (52), 

characterized in that openings (e 2> e 4 ) of 
said exhaust passage are defined in a sidewall of 
said case member (41 ) which is disposed u nder an 
engine block (11), and an exhaust passage forming 
an exhaust silencing portion is defined between 
said case member (41) and a lid (48) detachably 
coupled to cover said openings e 4)- 

2. An exhaust passage structure in an outboard en- 
gine system accordingto claim 1 , wherein an oil pan 
(41 ,) for storing a lubricating oil for the engine (E) 
is integrally formed within said case member (41). 

3. (amended) An exhaust passage structure in an out- 



board engine system in which a catalytic converter 
(72) for purifying an exhaust gas discharged from 
an engine (E) is mounted in an exhaust passage for 
guiding the exhaust gas, 

5 characterized in that at least a portion of the 

exhaust passage is integrally formed in a case 
member (41) which is disposed under an engine 
block (1 1 ) to accommodate a drive shaft (50) therein 
for transmitting a driving force from the engine (E) 

w to a propeller (52); a connection into which said ex- 
haust passage opens is formed in a side wall of said 
case member (41 ); and said catalytic converter (72) 
is disposed in a space surrounded by the case 
member (41) and a lid (48) detachably coupled to 

is said connection to permit the exhaust gas to flow. 

4. An exhaust passage structure in an outboard en- 
gine system according to claim 3, wherein said cat- 
alytic converter (72) is supported on said lid (48). 

20 

5. An exhaust passage structure in an outboard en- 
gine system according to claim 3, wherein said cat- 
alytic converter (72) is supported on said case 
member (41). 

25 

6. (amended) An exhaust passage structure in an out- 
board engine system in which a catalytic converter 
(72) for purifying an exhaust gas discharged from a 
4-cycle engine (E) is mounted in an exhaust pas- 

30 sage for guiding the exhaust gas, 

characterized in that at least a portion of the 
exhaust passage and an oil pan (41^ for restoring 
a lubricating oil for the engine (E) are integrally 
formed in a case member (41) which is disposed 

35 under an engine block (11) to accommodate a drive 
shaft (50) therein for transmitting a driving force 
from the engine (E) to a propeller (52); a connection 
into which said exhaust passage opens is formed 
in a sidewall of said case member (41); and said 

40 catalytic converter (72) is disposed in a space sur- 
rounded by said case member (41) and a lid (48) 
detachably coupled to said connection to permit the 
exhaust gas to flow. 

45 

Amended claims under Art. 19.1 PCT 

1. (amended) An exhaust passage structure in an 
outboard engine system, in which at least a portion 

so of an exhaust passage is integrally formed in a case 
member (41) having a drive shaft (50) accommo- 
dated therein for transmitting a driving force from 
an engine (E) to a propeller (52), 

characterized in that openings (e 2 , e 4 ) of 

55 said exhaust passage are defined in a sidewall of 
said case member (41 ) which is disposed under an 
engine block (11), and an exhaust passage forming 
an exhaust silencing portion is defined between 
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said case member (41) and a lid (48) detachably 
coupled to cover said openings (e 2 , e 4 ). 

2. An exhaust passage structure in an outboard en- 
gine system according to claim 1 , wherein an oil pan 5 
(41 i) for storing a lubricating oil for the engine (E) 

is integrally formed within said case member (41). 

3. (amended) An exhaust passage structure in an 
outboard engine system in which a catalytic con- 1° 
verter (72) for purifying an exhaust gas discharged 
from an engine (E) is mounted in an exhaust pas- 
sage for guiding the exhaust gas, 

characterized in that at least a portion of the 
exhaust passage is integrally formed in a case *5 
member (41) which is disposed under an engine 
block (1 1 ) to accommodate a drive shaft (50) therein 
for transmitting a driving force from the engine (E) 
lo a propeller (52); a connection into which said ex- 
haust passage opens is formed in a side wall of said 20 
case member (41); and said catalytic converter (72) 
is disposed in a space surrounded by the case 
member (41) and a lid (48) detachably coupled to 
said connection to permit the exhaust gas to flow. 

25 

4. An exhaust passage structure in an outboard en- 
gine system according to claim 3, wherein said cat- 
alytic converter (72) is supported on said lid (48). 

5. An exhaust passage structure in an outboard en- 30 
gine system according to claim 3, wherein said cat- 
alytic converter (72) is supported on said case 
member (41). 

6. (amended) An exhaust passage structure in an 35 
outboard engine system in which a catalytic con- 
verter (72) for purifying an exhaust gas discharged 
from a 4-cycle engine (E) is mounted in an exhaust 
passage for guiding the exhaust gas, 

characterized in that at least a portion of the 40 
exhaust passage and an oil pan (41 1 ) for restoring 
a lubricating oil for the engine (E) are integrally 
formed in a case member (41) which is disposed 
under an engine block (1 1) to accommodate a drive 
shaft (50) therein for transmitting a driving force 45 
from the engine (E) to a propeller (52); a connection 
into which said exhaust passage opens is formed 
in a sidewall of said case member (41); and said 
catalytic converter (72) is disposed in a space sur- 
rounded by said case member (41) and a lid (48) so 
detachably coupled to said connection to permit the 
exhaust gas to flow. 
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